Chromosome counts of Asteraceae are reported from Mexico, the United States, the West Indies, Peru, and Bolivia. First counts are reported for 27 species, eight infraspecific taxa, and three interspecific hybrids in Brickellia, Chrysanthellum, Cirsium, Egletes, Erigeron, Flaveria, Gnaphalium, Heterotheca, Hieracium, Hymenothrix, Koanophyllon, Layia, Lessingia, Pectis, Sclerocarpus, Stuessya, Tagetes and Wedelia. Counts are also reported for 196 taxa or hybrids for which chromosome numbers have been published previously. Of these, nine are new numbers. Taxonomic implications of certain counts are discussed. THIS PAPER is a continuation of studies Stuessy, 1975, 1977; Keil, 1977) on chromosome numbers in Asteraceae. Vouchered chromosome counts represent both hitherto unreported taxa and taxa for which counts have been published previously. The former counts serve to increase the number of taxa for which cytological data are available and can provide insights into relationships and patterns of evolution. The latter counts provide information about variation in chromosome complements and broaden the geographical sample of the various taxa. Chrysanthellum, Cirsium, Egletes, Erigeron, Flaveria, Gnaphalium, Heterotheea, Hieracium, Hymenothrix, Koanophyllon, Layia, Lessingia, Peetis, Sclerocarpus, Stuessya, Tagetes and Wedelia. Counts are also reported for 196 taxa or hybrids for which chromosome numbers have been published previously. Of these, nine are new numbers. Taxonomic implications of certain counts are discussed.
THIS PAPER is a continuation of studies Stuessy, 1975, 1977; on chromosome numbers in Asteraceae. Vouchered chromosome counts represent both hitherto unreported taxa and taxa for which counts have been published previously. The former counts serve to increase the number of taxa for which cytological data are available and can provide insights into relationships and patterns of evolution. The latter counts provide information about variation in chromosome complements and broaden the geographical sample of the various taxa.
METHODs-Immature capitula were killed and fixed in modified Carnoy's fixative [4-6 chloroform: 3 ethanol: 1glacial acetic acid, v:v: v] . Florets were stained in either iron-acetocarmine or Snow's stain and anthers or whole florets were squashed in a drop of Hoyer's medium in a modification of the methods ofBeeks (1955) . Chromosome counts and meiotic behavior were ascertained from Chaenactis xantiana A. Gray 2n = 5 11
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Vernonia cinerea (L.) Less. 2n = 9 n of E. bellioides are in accordance with all of these features. Our reports for H eterotheca accord well with the established base of x = 9 for the genus (Semple, 1977; Semple, Bloc, and Heiman, 1980) . Our count of 2n = 9 n for H. mucronata is the first report at the diploid level for this taxon; a tetraploid count of2n 18 n was published in the protologue ofthis species . The count of 2n = 3x = 9 111 for H. villosa x H. fulcrata is the first report for this hybrid combination and probably represents a cross between a tetraploid H. villosa (variety not determined) and a diploid H.fulcrata. Heterotheca villosa is known at both the diploid and tetraploid levels (Semple, 1977) , whereas all reports to date for H. fulcrata are diploids. Semple (1977) reported a triploid in the closely related H. horrida (Rydb.) Harms.
Cardueae-Cirsium occidentale var. compactum is a rare taxon limited to a narrow coastal strip of San Luis Obispo County, California. Our first report of 2n = ISH for this Galinsoga parviflora var. parviflora, a widespread taxon, is apparently a diploid (n = 8) throughout its range. Canne (1983) reported a tetraploid count (n = 16) for a collection of Galinsoga parviflora var. semicalva from northwestern Chihuahua. Our report for var. semicalva (also n = 16) is from southeastern Arizona ca. 300 km to the northwest. This evidence suggests that the count reported by Canne is not an isolated occurrence and that the tetraploids may have a significant range.
Our count of 2n = 12II for Hymenothrix palmeri, the first report for this wholly Mexican species, accords well with the base of x = 12 established for species occurring in the United States. This species appears to be geographically isolated from the hybrid complex involving H. wislizenii A. Gray (n = 12), H. wrightii A. Gray (n = 12), and H. loomisii S. F. Blake (n = 24) currently under investigation .
Chromosome counts of n = 11, 12, 14, and 18 have been reported previously for species of Sclerocarpus . Our count of 2n = 1311 for S. papposus is the first report of this number for the genus. Sclerocarpus was placed by Interspecific hybridization is well-known in Silphium (x = 7) both in the field and under experimental conditions (Eupatorium villosum Sw.) are in accordance with the established base numbers, x = 9 and x = 10, respectively, for these genera (King et aI., 1976) . Previously reported chromosome counts for Chrysanthellum support a base ofx = 8 (Turner et aI., 1979) . Our report of 2n 9 n for C. michoacanum indicates either that dysploidy has been a factor in the evolution of the genus or the presence of a supernumary bivalent.
Heliantheae-Chromosome
Cosmos caudatus has been reported previously as a tetraploid (n = 24), by Turner and Irwin (1960) , King (1964), and . noted that although this species commonly has ray ligules 1-1.5 cm long, plants from the Nueva Galicia region of westcentral Mexico (where our vouchers were collected) commonly have ligules 2-3 cm long. The diploid (n = 12) condition of the long-rayed plant is an indication that these plants should be further investigated to determine whether they are taxonomically distinct from the short-rayed tetraploids. reported that chromosome counts are known from all but three species of Flaveria. Our first report of n = 18 for F. angustifolia accounts for one of the remaining species. This count is in accord with the base of x = 18 for the genus.
Previously reported chromosome counts have indicated that Florestina is dibasic with x = 10 and 12 . Turner considered F. latijolia (DC.) Rydb. (n = 12) and F. platyphylla to be very closely related on morphological grounds. Our first report for F. platyphylla (n = 12) supports this relationship.
All previous reports for other species of Florestina have been n = 10. Our count of n = 11 from a single population of F. pedata is the first report ofthis chromosome number for the genus.
Galinsoga parviflora var. parviflora, a widespread taxon, is apparently a diploid (n = 8) throughout its range. reported a tetraploid count (n = 16) for a collection of Galinsoga parviflora var. semicalva from northwestern Chihuahua. Our report for var.
semicalva (also n = 16) is from southeastern Arizona ca. 300 km to the northwest. This evidence suggests that the count reported by Canne is not an isolated occurrence and that the tetraploids may have a significant range.
Our count of 2n = 12 u for Hymenothrix palmeri, the first report for this wholly Mexican species, accords well with the base of x = 12 established for species occurring in the United States. This species appears to be geographically isolated from the hybrid complex involving H. wislizenii A. Gray (n = 12), H. wrightii A. Gray (n = 12), and H. loomisii S.
F. Blake (n = 24) currently under investigation .
Chromosome counts of n = 11, 12, 14, and 18 have been reported previously for species of Sclerocarpus (Robinson et aI., 1981) . Our count of 2n = 13 u for S. papposus is the first report of this number for the genus. Sclerocarpus was placed by in subtribe Verbesininae in which the majority of genera have base numbers ofx 15,16 or 17. placed Sclerocarpus in the Helianthinae (defined differently than by Stuessy) in which the majority of genera have a base of x = 17. If either placement is correct, the dysploid series ofchromosome numbers in Sclerocarpus is apparently reductional.
Interspecific hybridization is well-known in
Silphium (x = 7) both in the field and under experimental conditions . The count reported here the univalent either lags at the metaphase plane and at telophase I forms a micronucleus, or is incorporated into one ofthe principal daughter nuclei. The very low pollen stainability and the presence of micro-and macropollen indicate that this plant is highly sterile.
Stuessya, a genus of three species, was described by Turner and Davies (1980) from southcentral Mexico. They reported that Stuessya perennans has a chromosome number of n = 17. Our reports of n = 17 for both S.
perennans and for S. michoacana support x = 17 as the base for this genus. did not recognize Stuessya as distinct from Viguiera, which also has a base ofx = 17. Further research on the systematics of Viguiera will be required to determine whether Steussya is worthy of recognition. The count of2n 22 11 for Wedelia sp. (Keil and Luckow 15201) represents an apparently undescribed taxon (J. Strother, personal communication) . Wedelia is a cytologically complex genus with an apparent aneuploid series of base numbers ranging from x 10 to x = 15 and a complicated combination of polyploid and further aneuploid changes. There is considerable doubt as to the precise circumscription of the genus . The questions of whether Wedelia, as traditionally defined, is a monophyletic taxon and what its relationship is to Aspilia and some other helianthoid genera are being investigated (J.
Strother, personal communication).
Inuleae-Our first report (2n = 14 n ) for Gnaphalium californicum indicates that this species, like many other native North American members of the genus, is a tetraploid, on the wellestablished base of x = 7 for subtribe Gnaphalinae (Merxmiiller et aI., 1977) .
Laetuceae-Tragopogon mirus and T. miscellus Owenbey, spontaneous amphidiploid hybrids derived from Eurasian parental taxa in western North America were both reported to occur in Arizona by . A biosystematic investigation of the Arizona species of Tragopogon resulted in a reinterpretation of the findings of Brown and Schaack. Capitula of F 1 generation, allotetraploid Tragopogon mirus (T. dubius Scop. x T. porrifolius L.) exhibit bicolored ligules (distally pale to dark violet-purple and proximally pale lemon-yellow), similar to the corresponding, somewhat sterile diploid hybrids (percent pollen stainability = 48.7 ± 15.0, N 8 individuals), but with much larger heads and a greater number of florets . In F 2 and subsequent generations of T. mirus, ligule coloration is variable, sometimes with all completely pale lemon~yellow ligules as in Brown and Schaack 479 (tentatively reported as T. miseellus by . However, this yellow-flowered form of T. mirus differs from T. miseellus (T. dubius x T. pratensis L., 4x) by lacking the effects of the genome of T. pratensis (and also T. miseellus), namely leafapices strongly reflexed and curled (not slightly deflexed or straight as in T. mirus), leafbases well crisped (not flat), bases ofphyllaries with purple margins (not with green or greenish yellow margins), and the T. pratensis flavonoid profile . Furthermore, T. pratensis is rare in Arizona and very distant from the Flagstaff population of T. mirus. Tragopogon miseellus is not known from Arizona.
Tageteae-Counts of n = 12,24, and 36 for various species of Peetis support the well-established base of x = 12 for this genus . Over half of the species of Peetis have now been counted. Euploid levels that have been documented include 2x, 3x, 4x, 6x, and 8x . Except for the presence of a variable number of small supernumerary chromosomes in a few individuals of Pectis angustifolia Torr., P. papposa, and their hybrids , dysploid changes have not been documented in this genus.
The proportion ofpolyploid species ofPeetis in the West Indies and peninsular Florida is apparently considerably higher than in the mainland areas ofNorth America. This is possibly the result of dispersal of facultatively autogamous species from mainland areas to insular locations followed by hybridization and allopolyploidy. The ability of various species in the West Indies and Florida to hybridize in nature is documented here by three different hybrid combinations. Retention of facultative autogamy in polyploidized hybrids would allow them to establish insular populations without being swamped by gene flow from established parental taxa.
Peetis latisquama was previously reported by to be a tetraploid (n = ca. 24). Our counts of 2n = 72 indicate that this species has a hexaploid race as well. No morphological characters have been discovered that distinguish the tetraploids (as represented by King 3557, the voucher for Powell and Turner's report) and the hexaploids. Another perennial species, Peetis longipes A.
Gray, has two chromosomal races which are also morphologically very similar but the races differ in the odor of their essential oils. Unlike P. longipes, however, P. latisquama lacks scented oils.
The sterile triploid hybrid, Pectis x floridana between Pectis prostrata (2x) and P. glaucescens (4x) is morphologically very similar to P. linearifolia (4x), and hybrid individuals have been misidentified as the latter taxon . The triploid hybrid and P. linearifolia differ, however, in several minor morphological features, and it is unlikely that this resemblance is more than coincidental.
The undetermined species of Porophyllum for which we are reporting a count of 2n = 1 2, is apparently a part ofthe complex of cultivated and wild species of this genus discussed by . These plants do not correspond precisely with any of the species included by in his treatment of Porophyllum. They most closely resemble P. filifolium A. Gray but are annual instead of perennial. The ethnobotanical study of Bretting and Hern'andez indicates that the species of this genus in southern Mexico are in need of further taxonomic investigation.
